In order to achieve the objectives of a construction project all of the resources are needed to be used effectively and efficiently. Therefore, the success and accomplishment of a construction project is directly related to the accurate and proper identification of the building production process participants who will use these resources. The selection of the contractor, who is one of the main participants of a construction project, is the most important and difficult decision processes for the clients. Considering the constant delay in the process, quality, and cost estimations that have been planned at the beginning of most construction projects, making the right decision for the evaluation of the bids and selection of the right contractor seem to be important. The objectives of this study are (1) general analysis of the contractor selection and pre-qualification models and systems which are set out after the examination of relevant literature study in the subject area (2) and the classification and analysis of academic studies with a meta classification method in certain contexts regarding the selection, pre-qualification and criteria of contractors in between the years 1992 -2013. In this paper, 133 peer-reviewed studies covering the topics of contractor selection, contractor pre-qualification and weighting criteria, in the last 20-year period have been classified and analyzed. A Meta-classification system is adapted and used in order to examine state of the art for contractor selection problem for all procurement systems. Furthermore, based on the findings in this study, supporting the existing models in terms of updated information technologies and/or discussing them for the creation of new models are aimed and discussed.
Introduction
The relationship and integration between the client and the contractor appears to be the most important elements in achieving the objectives of construction projects. Even though it is intended to build a robust relationship between the client and the contractor at the beginning of the project, in most cases it is observed that no solid foundation could be built for the relationship in question. Therefore, the optimal evaluation of the bids by the contractors and the selection of the right contractor accordingly constitute an important decision stage.
The main tool used in the selection of the contractor is often called the "bidding price". However the details such as the bidders and the type of tender reveal the situations for questioning the dominance of the price criterion. If the bidder is a public institution, then the evaluation process is surrounded by the sharp boundaries of various laws, regulations and procedures, and a price based evaluation system comes into the picture. On the other hand, if the client is the private sector, then this brings certain flexibility to the process and it creates an environment for the rational evaluation of other criteria which are or will be present except the prices within the scope of the process.
In this study, the criteria which form the basis for the selection of the contractors by the clients and also the existing models and systems that are used for the evaluation of the contractor qualifications have been examined. It focuses on the problem of selecting the contractor and provides updated information about current studies. Recent studies covering the topics of contractor pre-qualification (CP), contractor criteria weighting and contractor selection (CS) in the last 20-year period have been classified and analyzed statistically. This paper is structured as follows: the problem and the objectives of the study are clarified and the background of study from literature is expressed in next sections. Research methodology and classification study is overviewed in Approach section. Result section sets out the preliminary findings of the study in order to analyze Metaclassification of recent studies. The results are discussed in next section and the paper is concluded with the suggestions of further studies. 
Problem
Findings and interpretations, which are carried out by scientific researches, states acquired knowledge (Gilbert, 1976) . However, this knowledge can appreciate, when it is shared. Scientific publications are important instruments in order to share this knowledge and to provide a basis for new researches. Although developing communication age makes it easier to reach scientific resources in related fields, it is observed that different factors of reachable publications such as counts, content's differences, application fields, etc. make it complicated to reach essential resources. In addition, the usage of different type of statements by researchers, who are working in different disciplines but in similar issues, is an inevitable situation.
Literature survey studies are provided to reveal scientific productivity, tendency, research emphasis and researcher's preferences by the evaluation of scientific publications of related subject (Ilter, Dikbas & Ilter, 2008) . In literature survey studies, it is very important to determine an effective classification methodology in order to increase scientific productivity, to observe intensified and unexamined points and to state similar findings of researchers with a common language. The same situation holds also for the CS and prequalification studies, which are conducted in construction sector. Studies regarding the problems of CP and CS have been carried out for many years. As a result of these studies, several researches are conducted on CS and prequalification and several methods have emerged. According to the scientific publications of CS and CP, it is observed that the researches are interdisciplinary and situated at international level. The CP and CS problems are still an ongoing issue that is updated constantly. However, an in-depth examination of the ongoing research is required, which is based on the scientific publications of CS and CP. Some deficiencies emerged since these studies have not been classified in any form and no collaborative studies have been carried out based on causeeffect relationship. Also it should not be ignored that the researchers are willing to reach the most important information during all existing studies in a quick and easy way.
Background
The selection of the contractor constitutes one of the most important decision-making stages of a construction project. Making the right decision is one of the most important factors that affect the success of the project. In other words, to achieve the optimum result in cost, time and quality triangle for the project management.
The bidding price has been the most important criterion affecting the course of the bidding process and the selection of the contractor. In terms of general practices in public tenders, providing the most convenient way is usually based on the decisions made on the prices. However, according to McCanlis (1967) , the client shouldn't be carried away by the attractant effect of the low prices and should behave cautiously. Otherwise the decisions that are made based on the prices might cause greater losses in terms of other goals, such as quality and time. Similarly, Latham (1994) referred to the necessity of a fundamental evaluation given appropriate weights on the criteria of skills, experience and past performance, rather than choosing the lowest price in all cases automatically for the consultant or CS. In other words, he emphasized on the consideration of other criteria in addition to the price, and that they should be evaluated given appropriate weights for the CS. In their studies, Holt, Olomolaiye & Harris (1995) emphasized on the need of encouraging the contractors for the quality and performance-oriented qualities rather than offering the lowest price. For example, he declared that in case the client is a public institution, the lowest price offer is taken into account and expressed the idea that this is an effective solution in the long term process. Kumaraswamy (1996) , who promotes the same idea, stated that public company clients are required to choose the lowest bidder most of the time except in some circumstances, but also noted that the lowest bid is not the most economical solution in the long term. Considering the price based criticisms in the public sector, a wide variety of ideas regarding CS criteria (Russell, 1992) and CS models have been developed that would accommodate better to the flexible structure of the private sector.
It is observed that one of the most comprehensive studies on CS is conducted by Russell (1992) . Russell proposes a decision support system, which consists of financial model, linear model, fuzzy set model, statistical model, knowledge-based model and hybrid model, in order to evaluate contractors. Similarly studies of Kumaraswamy (1996) and Holt (1998) are other important overview studies on the selection of contractor. ElSawalhi, Eaton & Rustom (2007) compare contractor prequalification models and present the strengths and weaknesses of these models. In their study, it is referred that there are disadvantages as well as advantages of proposed models. Their study is aimed to propose a state of art model with the investigation of existing models in literature. However, the comprehensive and holistic study within the scope of literature survey is carried out by Holt (2009) . Holt is examined the academic researches of CS in construction industry between 1990 -2009 years. In this review study, 93 academic papers are analyzed in order to observe research focus and justification, methodological approaches, research tools and research results.
Methodology
The process of obtaining the data was performed on online scanning servers of Federal Republic of Germany -Saxon State and University Library (SLUB, 2013) . SLUB provides licensed access to over 70 million files in national and international standards while providing the user an ease of use and reliability within its own classification tool. The obtained research results for different keyword queries that returned the same result have been accounted only for once during the evaluation on the subject area. Only the peer-reviewed journals have been evaluated in this study. This scan includes the access to all electronic databases for academic studies which is provided by the SLUB catalogue in between the years 1992 -2013. The SLUB catalogue provides direct access to 169 databanks for the architecture and civil engineering disciplines such as Emerald Journals, SciVerse Science Direct, Taylor & Francis Online Archives and SpringerLink. Additionally it provides licensed access to the databanks which include the American Society of Civil Engineering (ASCE) magazines, also the indexes such as Academic Search Complete and Web of Science through reference servers of EBSCO Host and JSTOR. By these means, it provides access to a total number of 1465 electronic journals related to the disciplines of architecture and civil engineering. In general, 3650 internet accessible databanks out of a total of 9472 databanks have been accessed that cover all the branches of science.
For the purpose of confirming the accuracy of the keywords specified under the scope of this work with the numerical data of the publications resulting from the screening of these keywords in the title and keywords of the articles, similar queries with the same keywords have been carried out on the same databank servers and exactly the same results have been obtained. The surveying of "contractor selection" keyword achieved a total number of 72 publications where 67 out of 72 have been published after 1992. The query of "contractor criteria" achieved a total number of 44 results where 41 out of 44 have been published after 1992. The query of "Contractor Prequalification" achieved a total number of 29 results which have been published after 1992. A total number of 145 publications have been utilized, and it has been found out that 133 out of 145 have been published after 1992.
In study, a classification method is adapted from (Betts & Lensley, 1993) in order to classify scientific publications, which are conducted on CS and CP in construction sector between years 1992 -2013. The classification method is developed and categorized according to the simplified knowledge hierarchy (Rowley, 2007) . The classification method consists of 4 dimensions, which are categorized such as author, content, form / input-output and causation. Author information has 4 subcategories such as name, year, country and foundation, which are described in the table. In this dimension, it is aimed to examine studies according to researcher information. Year of publication is grouped as 1992 -2002 and 2003 -2013 in order to observe tendency of research field in last two decades and also country are grouped as continentals Europe, Asia and others. Content information has 3 subcategories such as sub-topics, project delivery method and level of analysis. Form / InputOutput consists of 4 subcategories such as sources of information, type of data, method / technique, contribution. Methods and techniques, which are used in the scope of studies by authors, are grouped into three main categories such as statistical methods, machine learning and artificial intelligent. Causation category is divided into three subcategories as origin / problem, result and opportunities / threads. The classification system is given in Table 1 . (Gr.) denotes that there is a grouping study is conducted for given subcategory's results.
Result
As a result of literature survey 133 scientific publications (peer-reviewed) within the context of CS and CP until to the third quarter of 2013 was obtained.
Author
According to the scope of study years of publications are grouped into two parts as first ten years (1992 -2002) and second ten years (2003 -2013) . Results of the analysis indicate that the studies are increased in second ten years period (Table 2) . Another analysis result shows that the most of the studies are conducted in United Kingdom (32) and China (26). Table 3 indicates the group of countries as Europe, Asia and others and the distribution of studies. Table 4 indicates the distribution of papers according to their sub-topics. Results show that the interest on CS studies is a bit more than CP studies, whereas %16 of studies contains both sub-topics. Level of analysis reflects the sector preferences of the papers as public or private sector. Results express that there is a significant difference between only PrS studies and PuS studies. However, %25 of studies contains both analysis levels. Another important result shows that %26 of papers does not contain any information about sectors, which is indicated in Table 5 with "N/A". 
Content

Form / Input-Output
In this classification study, it is observed that 59 different methods and techniques are used 220 times in papers. Statistical Methods, Decision Support Systems and Fuzzy Set Theory are seen as the most preferred methods. Table 6 indicates the distribution of grouped methods such as decision theory, statistical methods, neural networks, machine learning and hybrid. This grouping approach is adapted from (Michie, Spiegelhalter & Taylor, 1994) . According to the Meta-classification it is aimed to observe contribution of papers to the literature as overview, statistical findings, modeling and system development. However, results show that some papers have more than one contribution with different combinations. Therefore contribution of paper is analyzed according to the observations independently from sample size. As seen in the Table 7 , overview is the dominant contribution choice CS and CP studies, whereas modeling, statistical finding and system development follow each other in this order. 
Causation
Results of the papers are classified in three groups such as analyze, proposal and determination. Analyze indicates that the paper states some analysis results. On the other hand proposal indicates that the paper proposes a model or system as a result of study. In addition, determination consists of identification and classification as a result of studies. Table 8 shows that the most of the papers are concluded with some proposals, whereas approximately quarters of papers are concluded with analyze or determination. 
Discussion
Construction sector should be adapted to the developments in new technologies and business methods. The same situation is also hold for CS problem and the literature survey indicates that there is an increment in the relevant studies with the information utility.
The Meta-classification results show that CS is the major decision process, which effects directly to the results of projects as a kind of multi-criteria problem. Various methods and techniques are adapted to solve this problem. In this paper, 133 papers from 65 different institutions of 24 countries are examined. And preliminary findings of classification study, which is the basis of ongoing Ph.D. thesis, are given. The aim of future works will be the examination of relations between sub -categorized elements of related data in order to analyze CS and CP papers in detailed. This study set out to contribute to the CS studies and provide new solutions to the CS problem with simulation CS processes in an intelligent environment.
